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Trade Liberalization and Price-cost Margin in Indian Industries
I Introduction
A number of studies for developing countries have found that increased exposure to import competition causes markups or profit margins in industries to fall, with the largest effect being in the highly concentrated industries and in large plants. 1 These include studies undertaken for Chile, Columbia, Mexico, Morocco, and Turkey. That import competition reduces markups has been found also in two recent cross-country studies, covering both developed and developing countries (Hoekman et al., 2001; Kee and Hoekman, 2003) .
Two approaches have been taken to examine the effect of increased import competition on markups in industries. In one approach, the price-cost margin (PCM) (defined as the ratio of sales net of expenditure on labor and intermediate inputs over sales) is used as an indicator of the markup, and it is regressed on a set of explanatory variables including variables representing the level of import competition. In the other approach, the methodology developed by Hall (1988) is used. It involves regression of output growth rate on a share-weighted growth rate of inputs, the regression yielding the markup as the slope coefficient. By allowing the coefficient to vary over time, one can test whether import competition affects markup. 2 The empirical results that have been obtained by the two approaches largely point in the same direction, and a general conclusion that may be drawn from the econometric evidence is that increased exposure to import competition leads to a reduction in price-cost margin or markup in imperfectly competitive industries. In other words, import competition disciplines domestic firms in imperfectly competitive industries. See, for instance, Roberts and Tybout (1996) , and Currie and Harrison (1997) . For a review of literature, see Tybout (2001) and Epifani (2003) .
2 Hoekman et al. (2001) apply the structural regression approach of Hall to estimate the average industry markup for different countries, which are then used in a regression analysis relating markup to import penetration and other explanatory variables. Currie and Harrison (1997) regress output growth on input growth, the tariff and non-tariff barriers and interaction terms involving input growth and the import barriers, thereby estimating jointly the markups, and the effect of trade barriers on productivity and markups.
A theoretical explanation for the observed phenomenon can be provided by linking the removal/reduction of import barriers to the elasticity of demand for products of domestic firms (Tybout, 2001) . Under the assumption of static profit maximization, the price set by a firm operating in an imperfectly competitive market as a ratio to marginal cost is a decreasing function of the elasticity of demand. Let p denote price, c marginal cost and h elasticity of demand, then the relationship between markup and elasticity of demand may be written as (Tybout, 2001 ):
As import barriers are removed/reduced, the elasticity of demand would increase because of increased availability of imported goods, fall in the tariff-inclusive price of such goods to domestic consumers and enlargement of product variety, and this would in turn lead to a fall in the markup.
If one considers instead a theoretical framework typified by a collusive equilibrium rather than static profit maximization, then a theoretical argument for expecting import liberalization to make markups fall is that cooperative behavior may become unsustainable in such an environment (Tybout, 2001) . Maintaining collusive equilibrium may become difficult after imports are liberalized because import liberalization changes the pay-off to defecting, or changes firms' ability to punish defectors or makes defection hard to detect.
It should be pointed out here that even though import liberalization leads to greater competition, it need not always have an adverse effect on profitability (price-cost margin) of industrial firms (there is such a possibility at least in the short-run). The reasons are that the firms may increase efficiency (through introduction of advanced technology or restructuring into the areas of their core competence) or the firms may undertake more R&D and advertisement in the changed environment, all of which should
have a favorable effect on profitability. Further, increase in import penetration may lead to mergers among the foreign and domestic firms in concentrated markets. Evidently, though there are strong theoretical arguments for expecting trade liberalization to lead to lower profit margins in concentrated industries, and the proposition also has good empirical support, this need not happen in all cases. For instance, in a study of the effect of trade liberalization on profitability in Turkish manufacturing industry, Yalcin (2000) finds that import penetration led to a decrease in the price-cost margin in private sector firms in general, but the price-cost margin in highly concentrated private sector industries increased instead of going down.
The object of this paper is to analyze the effect of post-1991 trade liberalization in
India on price-cost margins in Indian industries.
3 India has undertaken a major reform of trade policies since 1991 with large reductions made in tariff and non-tariff barriers on imports of industrial products, 4 and accordingly a study of the pro-competitive effects of these reforms would be useful and interesting. There is a growing body of empirical economic literature on the effects of post-1991 industrial and trade reforms in India on the performance of industrial firms, especially on industrial productivity.
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By comparison, there has been relatively much less research on the effect of the reforms on markups or price-cost margins in Indian industries. The present paper makes an attempt to fill this gap in the literature. To this end, an econometric analysis of the effect of trade liberalization on price-cost margin in Indian industries is undertaken using panel data for 137 three-digit industries covering the period 1980-81 to 1997-98. 3 The analysis is confined to the organized industrial sector comprising industrial units that employ 10 or more workers with power or 20 or more workers without power.
4 For a discussion on India' s economic reforms since 1991, see Joshi and Little (1996) , among others.
5 Balakrishnan et al. (2000) and Topalova (2003) have studied the effect of trade liberalization on industrial productivity using firm-level data for Indian manufacturing. Epifani (2003) has recently reviewed the studies on the effect of economic reforms on the performance of Indian industries based on firm-level data. Apart from these, there have been a number of studies which have used industrylevel data to examine the effects of industrial and trade reforms on industrial performance in India (for example, Das, 1998 Das, , 2001 Das, , 2003b Aghion et al., 2003; Goldar and Kumari, 2003; Pattnayak and Thangavelu, 2003) .
The rest of the paper is organized as follows. Section 2 discusses briefly the findings of some recent studies on markups or profitability in Indian industries. Section 3 discusses the model applied for the analysis, the estimation technique, the data sources and the construction of variables used for this study. The empirical results are presented in Section 4, which begins with an analysis of trends in price-cost margin and labor income in Indian industries in the 1980s and 1990s, followed by the estimates of the model. Section 5 summarizes the main findings of the study and concludes.
II
Findings of Earlier Studies
Krishna and Mitra (1998) in their study covering four Indian industries find that in the post-reform period markup declined significantly in three out of four industries.
The decrease was to such a level as the markup parameter for firms dropped to a value less than one, i.e. the firms would incur losses. They rationalize this finding on the grounds that 'in the presence of adjustment and sunk costs a firm may lose money while it adapts to a new trading environment ' . 6 In contrast, the study undertaken by Srivastava et al. (2001) , based on companylevel data for the period 1980 to 1997, finds that the markup increased in the post-reform period in publishing and printing, leather products, food products, rubber and plastic products, motor vehicles, and electrical machinery. The explanation given is that these are generally consumer goods and consumer durables producing sectors with very limited foreign competition during the period studied. The markup declined in non-metallic mineral products, basic metals and paper products. The squeeze in the markup for metals and non-metallic mineral products is attributed to increased domestic and foreign competition. For textiles, machinery and fabricated metal products, no change in markup is found. Thus, the results of the study indicate that despite large reductions in tariff and non-tariff barriers on imports of industrial products, a reduction in markups did not take place in the post-reform period in most Indian industries (Annex A presents the estimates In industries marked by large sunk entry cost, unexpected foreign competition may cut into the revenues that firms had expected to earn to cover their entry cost (rather than merely squeezing monopoly profits), making them sorry ex-post that they had entered (Tybout, 2001 ).
of mark-up obtained in the study). However, in certain industries, import liberalization did have a significant adverse effect on profitability of Indian firms.
While Krishna and Mitra (1998) and Srivastava et al. (2001) have used the structural regression approach of Hall for studying of the effect of economic reforms on markups in Indian industries, Kambhampati and Parikh (2003) have taken the other approach, i.e. estimating a regression equation in which price-cost margin is taken as the dependent variable. They use data for 281 firms for the period 1980 to 1998. Analyzing trends in profit (price-cost) margins, they find that in firms with above average export intensity (exports to sales ratio over 4.5 percent), the profit margin increased during The results indicate that the effect of liberalization on profitability was mainly through its impact on other firm variables, particularly market share, advertising, R&D and exports.
While exports had a pro-competitive effect, advertising and R&D caused profitability to increase. The results of the analysis thus suggest that while trade liberalization per se had a pro-competitive effect, it changed the impact of exports, R&D and advertisement on profitability and thus the overall effect on price-cost margins may have been positive for certain sections of the domestic industry.
In comparison with the above three studies, the study of profitability of Indian industries undertaken by Rao (2001) 
III.1 The Model
As mentioned earlier, we use an industry-level panel data set for the econometric analysis (discussed further in Section 3.3). The variable of interest is price-cost margin, and the aim of the analysis is to find out whether trade liberalization had a significant pro-competitive effect, reducing price-cost margins in Indian industries.
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The advantage of including tariff and not-tariff barriers in the analysis, rather than using a dummy of post-reform period, has been noted by Goldar and Kumari (2003) and Topalova (2003) .
If it is assumed that unit expenditures on labor and intermediate inputs are
constant with respect to output, then the price-cost margin is a monotonic transformation of the markup. It can also be shown that the price-cost margin is current economic profit over sales plus the competitive return to capital over revenue (Tybout, 2001) . Thus, the price-cost margin of j' th industry in period t, denoted by PCM jt , may be written as:
where p denotes profits, r market return on capital, d depreciation rate, K capital, p price anduantity produced. In industries where competition drives economic profits to zero, the variables representing import competition should contribute nothing to the explanation of variations in PCM after controlling for the ratio of capital stock to output.
On the other hand, if economic profits are present, then increased import competition should lower PCM by increasing price elasticity or by destroying collusive equilibria (Tybout, 2001) . Accordingly, the basic model used in studies on the effect of import competition on PCM based on industry-level data typically takes the following form (Epifani, 2003): Here, H jt is the Herfindahl index (an index of industry structure that is inversely related to the degree of competition) and IMP jt is the import penetration ratio (reflecting import competition). The pro-competitive effect of trade liberalization should show up in a negative coefficient of the import penetration variable. The interaction term H jt ¼IMP jt allows one to test the hypothesis that if highly concentrated industries enjoy above normal profits because of market power, the adverse effect of import competition on profitability should be greater for such industries. Thus, the coefficient of the interaction term should be negative. The capital-output ratio controls for inter-industry differences in capital intensity, while I j and T t are industry and time dummies, capturing industryspecific and time-specific effects.
The model we use for our analysis is somewhat different from the one in equation where MB denotes import barriers, LP denotes labor productivity and DCON is a dummy variable representing industrial concentration (taking value one for highly concentrated industries, zero otherwise). X is the vector of other variables used in the estimated model, which are expected to influence price-cost margin in industries.
Since the analysis is undertaken at three-digit industry level and no estimates of industrial concentration (e.g., Herfindahl index) are readily available at that level of industrial disaggregation, we have used a dummy variable, DCON, in the model to capture the effect of market power on profitability. We use for this purpose the estimates of industrial concentration in India made by Kambhampati (1996) . DCON is assigned value one for industries for which Kambhampati' s estimates indicate relatively high level of concentration, otherwise it is assigned value zero.
To capture the effect of import competition, tariff rates and non-tariff barriers (import coverage ratio) have been used. Since we did not get good results when capitaloutput ratio was included in the regression as an explanatory variable, we have replaced it by labor productivity (measured by real value added per employee). Labor productivity should bear a strong positive correlation with capital intensity and would therefore be a good proxy. Another advantage of using labor productivity is that the effect of productivity advances on profitability would be captured by this variable.
Besides the three variables mentioned above, we have used two other explanatory variables. These are growth rate of the industry (in terms of real output) and the deviation of income share of labor from estimated elasticity of real value added with respect to labor (based on an estimated production function).
Following Ghose (1975) , Kambhampati (1996) and Rao (2001) , we have included growth rate of the industry as an explanatory variable in the model. Similar to the arguments given by Kambhampati (1996) , who included lagged growth rate as an explanatory variable, Rao (2001) has argued that higher growth rate might result in increased efficiency leading to increased profit margins for the firm. She has found a strong positive relationship between output growth and profitability for Indian industries in the 1990s. However, Ghose (1975) found strong empirical support for the Baumol (1962) assertion that fast growth of an industry attracts new entrants because barriers to entry are less in an expanding market, which reduces the level of concentration and thus the profitability of firms. Higher growth rate of industry may also depress profitability either through fall in product prices or through rise in input prices.
As regards the deviation of income share of labor from estimated elasticity of real value added with respect to labor, this variable, in our opinion, reflects how intertemporal changes in labor' s income share in value added may influence price-cost margins. In his study of the effect of trade liberalization on price-cost margin in Turkish manufacturing industry, Yalcin (2000) points out that the effect of import competition on the price-cost margin may be clouded by the influence of several other factors. In particular, he notes that a fall in labor' s income share may cause the price-cost margin to go up. Indeed, the econometric results of the study show that a decline in labor' s income share caused price-cost margin in Turkish manufacturing to increase. In this study, instead of taking wage share as an explanatory variable, the deviation of labor' s income share from estimated elasticity is used. The rationale for constructing the explanatory variable in this manner is that capital-labor substitution may lead to changes in the income share of labor and this effect needs to be netted out since capital intensity (represented by labor productivity) is already included in the model. 
III.2 Model Estimation
Having discussed the model, we turn to the estimation. 
III.3 Data and Variables
The basic source of data for this study is the A number of studies have examined how trade liberalization affects wages in industries of developing countries through elimination/reduction in rents accruing to labor. See, for instance, Revenga (1997) . Goldar (2003) Goldar and Saleem (1992) , NCAER (2000) and Nouroz (2001) . In a number of cases, the estimate available for an input-output sector has been applied to all three-digit industries belonging to that sector. It has also been necessary to interpolate the tariff rates or import coverage ratios, as these are not available for all the years of the period under study. For some industries, the import coverage ratio is not available for years prior to 1988-89. For such industries, the figure for 1988-89 has been applied for all earlier years of the 1980s. This should not introduce any serious error in the data on non-tariff barriers, as quantitative restrictions covered a very high proportion of imports of manufactures throughout the decade.
14 To obtain deviation of labor income share from the elasticity of value added with respect to labor, a Translog production function has been estimated. The estimated production function is given in Annex C. Real gross value added is taken as the measure of output, number of employees as the measure of labor input and gross fixed capital stock at constant price as the measure of capital input. 15 Given the estimated production function, the logarithmic derivative of value added with respect to labor yields the required elasticity, which varies across observations. The income share of labor in gross value added is compared with this elasticity and the deviation is computed.
As mentioned earlier, we use a dummy variable, DCON, in the model to capture the effect of market power on profitability. DCON is assigned value one for the 23 industries for which Kambhampati' s estimates indicate high level of concentration, otherwise it is assigned value zero.
14 For aggregate manufacturing, the proportion of imports covered by quantitative restrictions was about 90 per cent in 1988-89. 15 Construction of real fixed capital stock series for each of the 137 industries would be an enormous task. For a research project undertaken at the ICRIER, real fixed capital series were constructed for 41 major industrial groups using the perpetual inventory method. We have taken the estimated capital stock series for each group and proportionately allocated the capital stock estimates among the constituent threedigit industries according to book-value of fixed assets reported in the ASI.
IV Empirical Results
IV.1 Analysis of trends in price-cost margin and labor income
Analysis of price-cost margin at the aggregate level reveals that there was no fall in the price-cost margin after 1991 when the process of trade and industrial reforms began. Rather, the margin seems to have increased in the post-reform period. This is broadly in agreement with the findings of Srivastava et al. (2001) . It may also be noted that the price-cost margin in the post-reform period exceeded the level predicted by a simple trend line fitted to the series on the margin for the period 1973-74 to 1990-91 (see Figure 1 ). On the other hand, there has been a significant fall in the income share of labor in value added. 16 The labor share in the 1990s was much lower than the expected level indicated by the previous trend (Figure 1 ). This suggests the possibility that the fall in labor' s share in value added may have helped prevent a slide in the average profit margin in Indian industries in the post-reform period. 16 The fact that the income share of labor in Indian industries has fallen sharply in the 1990s has drawn attention of researchers. See, for instance, Unel (2003) . 1 9 7 3 -7 4 1 9 7 5 -7 6 1 9 7 7 -7 8 1 9 7 9 -8 0 1 9 8 1 -8 2 1 9 8 3 -8 4 1 9 8 5 -8 6 1 9 8 7 -8 8 1 9 8 9 -9 0 1 9 9 1 -9 2 1 9 9 3 -9 4 1 9 9 5 -9 6 1 9 9 7 -9 8 1 9 9 9 -0 0 Table 2 gives the profile of industries according to price-cost margin (PCM), in respect of the 137 three-digit industrial groups covered in the study. We find that among the industries which had less than 15 percent PCM in 1980s, 19.54 percent (17 out of 87) recorded a fall in PCM in 1990s. The relevant proportion is 32.5 percent for industries which had PCM between 15 to 20 percent, and 50 percent for industries which had PCM above 20 percent. It is evident therefore that the decline in PCM in 1990s was relatively more common in industries which had higher PCM in 1980s. By contrast, among the industries that had very low PCM in 1980s (i.e. below 5 percent), no industry recorded a decline, perhaps because there was hardly any potential for further decline. there was an increase in the price-cost margin between 1989-90 and 1997-98. In most cases, this was associated with a fall in the income share of labor in value added. Thus, we find evidence that provides some support to our conjecture that the observed increase in the price-cost margin in Indian industries at the aggregate level in the 1990s is mainly due to a fall in labor' s income share.
In a recent paper, Balakrishnan and Suresh Babu (2003) have noted that in the post-reform period there has been an almost across-the-board increase in the price-cost margin in Indian industries at the two-digit level (see Table 3 which reproduces the ratios computed by them). They also note that the share of wages in value added has declined in the post-reform period in all the two-digit industries and hence at the aggregate level.
Accordingly, they conclude that there has been a relative shift of income away from workers towards profit earners. This is consistent with the trends in price-cost margin and labor share observed in Table 1 and Figure 1 . Figure 1 is based on total emoluments which includes income of 'persons other than workers' .
IV.2 Estimates of the Kmenta Model
The estimates of the model are presented in Tables 4 and 5 . Since both tariff and non-tariff barriers were reduced in the process of trade reforms, and the inter-temporal changes in tariff and non-tariff barriers are highly correlated (see Annex D), separate estimation of the model has been done using tariff and non-tariff barriers as alternate variables representing import competition (or lack of it). 18 The results obtained by using tariff rates are reported in Table 4 and those using non-tariff barriers are reported in Table   5 .
In addition to the variables listed earlier, a dummy variable D for the post-reform period has been included in the model. This is expected to capture the influences of reforms, other than trade reforms.
The results presented in Tables 4 and 5 Table 4 . The coefficient of quantitative restrictions variable (QR) is also statistically significant at one percent level in all estimates of the model presented in Table 5 . The inference that may be drawn from these results is that lowering of tariff and non-tariff barriers on imports of manufactures in India in the 1990s had a significant pro-competitive effect on Indian industries, tending to reduce the profit margins. t-ratios in brackets, * = statistically significant at 1%, ** = statistically significant at 5%, *** = statistically significant at 10% TRF= tariff rate, DWSE= deviation of share of wages and salaries in value added from estimated elasticity of output with respect to labor, LP= labor productivity, GRI= growth rate of industry, DCON= dummy variable for highly concentrated industries, D= a dummy variable for the post reform period. t-ratios in brackets, * = statistically significant at 1%, ** = statistically significant at 5%, *** = statistically significant at 10% QR= quantitative restrictions (import coverage), DWSE= deviation of share of wages and salaries in value added from estimated elasticity of output with respect to labor, LP= labor productivity, GRI= growth rate of industry, DCON= dummy variable for highly concentrated industries, D= a dummy variable for the post reform period. Tables 6 and 7 , and those for consumer goods are shown in Tables 8 and 9 . The model estimates for the two groups of industries are found to be quite similar to the results reported in Tables 4 and 5 based on the entire sample and thus raise our confidence in the results. percent in the pre-reform period to 17.6 percent in the post-reform period. In consumer goods industries, by contrast, the average PCM increased from 13.4 percent in the prereform period to 16.6 percent in the post-reform period. This is consistent with the finding of a lower impact of tariff reform on PCM for consumer goods industries. t-ratios in brackets, * = statistically significant at 1%, ** = statistically significant at 5%, *** = statistically significant at 10% , TRF= tariff rate, DWSE= deviation of share of wages and salaries in value added from estimated elasticity of output with respect to labor, LP= labor productivity, GRI= growth rate of industry, DCON= dummy variable for highly concentrated industries, D= a dummy variable for the post-reform period. t-ratios in brackets, * = statistically significant at 1%, ** = statistically significant at 5%, *** = statistically significant at 10%, QR= quantitative restrictions (import coverage), DWSE= deviation of share of wages and salaries in value added from estimated elasticity of output with respect to labor, LP= labor productivity, GRI= growth rate of industry, DCON= dummy variable for highly concentrated industries, D= a dummy variable for the post reform period. t-ratios in brackets, * = statistically significant at 1%, ** = statistically significant at 5%, *** = statistically significant at 10% TRF= tariff rate, DWSE= deviation of share of wages and salaries in value added from estimated elasticity of output with respect to labor, LP= labor productivity, GRI= growth rate of industry, DCON= dummy variable for highly concentrated industries, D= a dummy variable for the post reform period. t-ratios in brackets, * = statistically significant at 1%, ** = statistically significant at 5%, *** = statistically significant at 10% QR= quantitative restrictions (import coverage), DWSE= deviation of share of wages and salaries in value added from estimated elasticity of output with respect to labor, LP= labor productivity, GRI= growth rate of industry, DCON= dummy variable for highly concentrated industries, D= a dummy variable for the post reform period. The estimates of mark-up and change in mark-up between the pre-and postreform periods obtained in the study undertaken by Srivastava et al. (2001) Hall (1988 Hall ( , 1990 ) has bee applied in the study to estimate mark-ups. 
V Conclusion
The choice between fixed effect and random effect can be made with the help of the Hausman test, which is based on the premise that the FE and RE statistics should not differ systematically. It is a Chi-square test based on the Wald criterion. The choice also depends on whether one has to make inferences in respect of the population (RE) characteristics or only with respect to the effects that are there in the sample (FE). Fixed effect is costly in terms of degrees of freedom lost. Another problem with FE is that one cannot include in the model variables that vary across individuals or groups but take the same value over time. In such a model, estimates of i will be inconsistent.
The Time wise Autoregressive Cross-Sectional Heteroscedastic Disturbance Approach (Kmenta's Pooled Model):
This technique assumes the same slopes and same intercept across cross-section observations and it corrects for autoregression (time wise) and heteroscedasticity (crosssectional). The estimate for b is obtained by a generalized least square (GLS) procedure. The estimation procedure involves the following steps:
Step I : estimate b by OLS and obtain estimated residuals e it .
Step II: the estimated residuals are used to compute $ S i as estimates of i. .
Step III: Use the $ S i' s to transform the observations, including the first observation and apply OLS to the transformed variable.
Step IV: Obtain the GLS estimator.
For the non-autocorrelated models, the estimates may be two-step GLS or iterated GLS, which produces a maximum likelihood estimator (MLE). For the models with autocorrelation, the estimator may be three-step GLS or iterated GLS, which though convergent, does not produce the MLE.
The Durbin-Watson statistics is calculated as:
An advantage of this model is that no restrictive assumptions are made about it.
Also, all the dummies, (especially the time invariant ones like DCON in our analysis) can be introduced which is not feasible in the FE models.
Choice among techniques
The choice of an appropriate estimation technique is made on the basis of Hsiao' s (1986, pp. 15-17) homogeneity F-tests. The two null hypothesis that were proposed are: PCM= price-cost margin, TRF= tariff rate, DWSE= deviation of share of wages and salaries in value added from estimated elasticity of output with respect to labor, LP= labor productivity, GRI= growth rate of industry, QR= quantitative restrictions (import coverage), DCON= dummy variable for highly concentrated industries.
